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A N Eu W M E T H O D, &c. 


REV. MR. MAT xv, s Ec. R. s. 


SI R, 


AVING lately diſcovered ſome very eaſy methods of 

inveſtigating the ſums of certain infinite ſeries, I have 
taken 'the liberty of requeſting the favour of you to preſent 
them to the Royal Society. I have divided the ſubje& into 
three parts: the firſt contains a new and general method of 
finding the ſum of thoſe ſeries which DE MorvRE has found in 
one or two particular caſes; but whoſe method, although it be 
in appearance general, will, upon trial, be found to be abſo- 
lutely impracticable. The ſecond contains the ſummation of 
certain ſeries, the laſt differences of whoſe numerators become 
equal to nothing. The third contains obſervations on a cor- 
rection which is neceſſary in inveſtigating the ſums of certain 
ſeries by collecting two terms into one, with its application to 
a variety of caſes. | 


t 


Jam, &c. 


Cambridge, 
May 3, 1782. 
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2 A.. vinct's new Method of 


P A N T 1. 


L E M. I. 
Let r be any whole number, and then the fluent of n 
I+x 


can always be exhibited by circular arcs and logarithms; but 


when x=1, the _ of the ſe fluxion will be expreſſed by the 


. . . I . . 
infinite ſeries 1 — 75 122 7 + &c. the ſum of this ſeries 


therefore can always be found by circular arcs and logarithms. 


L E M. TIL 
. | . . . a 2 2 42 43 | 
To find the ſum of the infinite ſeries r —_ 
a+2b be 
2r +1 . 37 +1 : 


1 It -| 
Aſſume I ET IEIEIES + &c. . 2 8 3 therefore, 


(A) 1 = my ee — ＋ &. =D. 


r+1 r+Hl.2r +1 2r+1.37+1 
In the firſt ſeries, add together the 1ſt and ad, the 2d and 3d, 


'&c. &c. terms, and the reſulting ſeries will evidently be equal 
to twice that ſeries minus the firſt term ; therefore, 


(B), ee eee 4 wr 5 2 2821. 
I TI ITI. 27411 21 T1. 3r+1 


1 1 1 . 

A — 147 27 7 | 8 

Now (S 3 hw I : + C.onS0E 

e 1. T TI TTI. 2 +1 2r+l. 3711 E 

I 2 

— = === + &KcC... . 
T1. 2711 271 T1 . 37 ＋1 
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110 


8 . 


r+1 » Ar +1 
Now 


inveſtigating the Sums of infinite Series. 3 


Now the ſum of the lower ſeries, omitting the firſt term, is 
equal to - B divided by , or = —- =; hence, by tranſpo- 
ſition, and, multiplying both ſides by b, we ſhall have, 

b 26 


95 — 8 28—TT1. 5 
N . * EY ; alſo by 


multiplying B by = we have 


=. a a 0 
—— = — 4z Sc; . 2 2 3 ſubtract 
1. 4 I TI. 27 +1 2r+1.3r+1 7 


the laſt equation but one from the laſt, and we ſhall have 


2 a ＋ 5 + a+2b . . 
I. 41 r7+1.,.27 +1 2r ＋1. 3r +1 r 


Cor. 1. Hence it appears, that the ſum of this ſeries can 
never be exhibited in finite terms, except a: bas r+2 : 27, in 


which caſe the ſum is equal to — + 
r+2 


Hence, ifa= 3,6=2,thenr=1; in 3+ 1 -&c...=1; 


3.7 7 H-15: 15.19 
3 1 13 


*$.Tt 1117 7723 23.207 20 


ifa 1,5 5 4, then =2; . =; 
1 


ifa = 4, 6 . 3, then r a 2; hy 


Cor 2. Put a c=, and we ſhall have, after tranſpoſition, 


2 b 5 — —2rcXS—2r cb 
| 2 c ＋ Se. = 3r +26 . 2r +1 b+rcy ; 
rrIo 27 +1 2r+E.,.37+1 r | 1 ＋1 


PI. 


To find the ſum of the infinite ſeries — = + 
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21 T1. 3 +1.,4 +1 4r+1, 5r+1,6r+1 
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Every ſeries of this kind may be reſolved. into the following 
ſri ES ee, a+2þ | — 3 1 &c. for 
I. TI 'r+1,2r+1 27 T1. 37 TT 3r+1,4+1. ext 
if we reduce two terms of this ſeries into one, it will become 


205 2 270 T1 .b : rat —1.b 2 4 &c. 
1. TI. 27 +1 27 T＋1 . 37 +1. 4r +1 4r+1-: 5. 6777 ; 
where the denominators being the ſame as in the given ſeries, 
and the numerators alſo in arithmetic progreſſion; we have 
only to take à and & ſuch quantities that the reſpective nu- 


merators may be alſo equal; aſſume, therefore, 274 —b = m, 


— — 


—ñ—— 
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. —_— —é — 4 * 
a <I> * — uk Cas "AS —— 2 — — I Y 
. 8 — * - a 
22 —— 


2ra+2r-1,b=m+n; therefore, b==, a = ae „ which 


ſubſtituted for a and ö in LEM. 2. gives 


m nN m2 ' 
—— ——ͤ = -w— — D —— — e.. 0 
1. 141 0397 IIs a er gti, 
— 2wm—r+1.07 K 84 - arm. 
= = * 
Let r= To and we have 
m mn mn 21 3 — am. 
— — + + &. = M. 8 
SY wat 5.0.7 TI & - 
14 If m1 1 — . 3 c. 2 — 28 
1 : Þ 755255 * * 4 x 
— 14 K | 1 
il =1, 1=0, — It's * F d 82 
= Mai 2, and the ſeries becomes 
111 mn N ＋ 21 A4 - 3n Fun 4m 
Il} „ Ke. . „S4 L. 
Hi | 123 535 Pig 9 7 55 11.13 | 10 * 
'2 If m=1 n=1 8 4 Son LE + &c: . „„ 6 45 
Þi ; "1-3+S $79 9-11.13 
= | I 4 f 
| ; // $—" 2 0 + ett &c. 25 e 6 — — *® 
[i F "1.3+5 Rs 9 773 48 
1 Let r=5, and we ſhall have 
14 | 3 m+n _ m + 2n , 38 I" „ 111, — om. 
il | 16 11 T. 161 Tr: 26. wr +09 55 125 x 5+ 500 
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Cor. If 2r :r +1 :: : m, the ſum of the ſeries can be ac- 
curately found, and will be equal to — Let therefore 


51 
m=r+1, and then 2 ax, n 
I . I [ 
— + ===——&c. ... = 
1. 21 +I 2r+1.4 +1 gr+1.6-+1 2r 


which is alſo known from other principles. 


Km=1, — NN. 


m=1,n=0, + 


mo, 
1.6.11 


P R O P. I. 


— 


111. 2141 TE. 
+ &c. 


To find the ſum of the infinite ſeries — 


| m+1n + mÞ+ 2n 
2 —— — — 1— —ͤ— ꝛ UFZ — 
erer 5 T1. Gr 1. 71 


This ſeries reſolves itſelf into 
1 c＋5 + e+26b 


_ — — — — — K.; 


—̃ ——̃ä —[— 
r+1.27r T1 2r+1.3+1 3'+1.4+1 
for by reduction, as before, it becomes 


zꝛcr— T1. 2cr+r—1.6 2c +% T '—I. b 
- 3 — 0 —_—_— of rao _ &c. 
r+1.27+1.39+1 $'+1.4r+1.5+1. *. 6r +1. T 

vrhere the denominators are the ſame as in the given fories, and 


the numerators in arithmetic progreſſion; aſſume therefore 


— 


2cr=r+1.6=m, 20 1. 3 u ＋＋, hence b=", 


which, ſubſtituted in cor. 2. LEM. 2. give 


22 1 
* 
m mA 1 
111. 7 T1 3711 EG +1 gr +1, 07 +1.79: +1 

— 2 — 2 37 +1." , n-. „ 
B Cor. 


TK. 
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Cop. I, In Prop. 1. ſubſtitute a for n, and 25 for u, and we have 
r "a + a+2b ; "*a+4b E 
1. TI 21 T1 2711. 3711. 77 | r. Fr, 0 


ra—r+1.6 2r +1, b—-ra 


. TY x $+ * 471 77 | , "FO * g 

Alſo in this prop. ſubſtitute a +6 85 m, cond 26 FR n, and we 10 
e eee _«+30 R — c. 2 
r '3r+1. 41 +l. gr 11 I 


1+1,b—ra ra—2r+1.6 ra+b 
——_—_—_— X — EEE oC 
* 2 2 * X ＋＋1 
Subtract this latter forks from the former, at 


a a+b © + a +2b &c 5 
— —— — e' — — 2 5 ca — 


1. T1. 7 T1 T. 275 T1 gol 2r T1. 7 T1. 47 +1 
2.2 —. 1k 2b *8 * ra 25 
3 + 2— 
c NERO 3 ar*xr+1' 
Let r=r, and we have | : 
b b "ng 
a7 + —. 3 Kc. 89 s ae i 2% 4 


3 77771 3. 
28 1, b= 2, T. Ly 7 2 e < — K. — 
Let Ti, and we have : | : 

T 7 1 „ n Sb 1 — STe 

1. err rR 8 yr G- ke 10 A 72 


* — 


o 


1.4.7 4.7.10 7. 10. 13 ; 54 27 
If, inſtead of ſubſtituting in prop, 1. 26 and @ for n and , 
we had ſubſtituted two other quantities, as 27 and 3, and then 
proceeded as above, a ſeries would have been formed, the nu⸗ 
merators of whoſe alternate terms would have formed each a 
a ſeparate arithmetic progreſſion. 


= 
E: If 
· of : 


| I 2 p 3 c 1 
4 2 1, b=1, * 1 — &c. TB” Ni 5 5 2 
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Ic b Thr fates had Been added to the former a 8 


would have been formed whoſe terms would have been all po- 
ſitive; but as I purpoſe, in the ſecond part of this paper, to 
give a general method of ſumming all ſuch ſeries, I ſhall not 
ſtop here to apply this method of inveſtigation. 


Cor. 2. In propoſition 2. ſubſtitute a for m, and 26 for 
2, and we ſhall have 367 
a a + 26 & 
_y —— == — — —_D C. 9 9 „ — 
PTT 37 +1 + 1. 4 +1757 ＋T 1 I 
.2r+1:b=r0 ra- 37 T1. 3 
73 LAT: 23 21 I 
Alſo in prop. 1. write 4 for m, and 26 for n, and there reſults 
a+b a + 3h 
— — — — 
21 11. 3 T1. 4 T1 4r+1.5 11. 67 11 
2 . a—b 
r 27 r+1. 27 + A 
Subtract this latter ſeries from the former, and we ſhall have 


3 | a+b ry a+26 


6 — 


＋&c. $5 © = 


| +. =—== ——=a —&C. 8 
r. ri 27 CI 8 37 T＋1. 4141. 57711 
. 2 — 2. 341 a—b 


CD Ro ez 
x3 73 27 7 11 111. 2741 
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To find the ſum of the infinite ſeries ———Z 
| A | / f fe fe TFF. F r 
mn m 21 


—— — —_— p 2 — — & 
21 11. 5 T1. 471 77 Fr. (ONE? Or +1. Te, ” 


This ſeries reſolves itſelf into 
a $f a4 8 42 4 23 3 
1. TI. 211 T1. 21. 31 271 T1. 37 T1. 7 41 
for by reduction it becomes | 1 el N 104 
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ah 
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ar LJ 1 F 
1 T. 28 . 37 T1 27+1. SY 71 
2 jar +8r—1 3 Fs 5 
4r+1.5 +1, S + 7r + 7 Ke. 
awhere the numerators are in arithmetic progreſſion, * the 
denominators the ſame as in the given ſeries; aſſume therefore 


27 —b =m, gra +47 —1 .b=m+n, hence 3 25 :; 
ſubſtitute theſe values into cor. 1. prop. 2. 2. and we have 


— 


1 m +. | men. 
— — — — —— 
1. 111. 271. 3771 1 51. 0 #1. 2 
— | 2 — +2.7 
Go 0:00: == = 
” 47 +l, gr+1. 711. == e x 94 
TY: n—-2/m mne, i nenn t SOT Tis ON 


—— — 


__ ws E741 2 
Cet r=1, e —_—_— 


— mn A2 pe 4 5 0 7n gm. 
7. 4 3•45 . 6 EB. ane 
V. 1 a 1 | 3 + 
ian, 4 "CUES e 
5 . 2 2 3+ 4 I» 4 4. 150 6. 7 Ti Ms E —.— * 
LOR — 1 f 2 . HBP 24 
m=1 N =I; N — 
* ; 18 = & : | I 
14 6” d *. 5 0 C.. — 2 
Let r=2, and we have 
m mn man | ; 
2 ea N 3 m—n 199— 16m - 
, IDO ig eos 12 oa I | 
If m=2, => 13:5 1 NR 
F 13. 7 * 7 9 19. 1. 13-15“ 288 


m=7;#=$," 


C& +» 
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— 9 4 
N= In O0, — 


* 1 | 1 2 
1. 3. $47 "Ad "$5 7 99 * POTTERS . * 
19, 116. - 22 "JEW e. 


N 17 eee — 545 
Cor. If n: mn as ar : 3r+ 2, the ſum of the ſeries can be aceu- 
rately had; let therefore n = 4r and m=3r +2,and we ſhall have 
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Cor. Tf n: mas 2#':2r +1, the ſum of the ſeries can be accu- 
rately found; aſſume therefore n= ar, m=2r +1, and we have 
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Having thus far explained the method of ſummation 
of ſuch "ſeries as 1 propoſed to treat of in the firſt part of 
ithis paper, I truſt it is not neceſſary to fay any thing fur- 
ther, as the Tame method of proceeding will manifeſtly con- 
tinue the ſeries to any propoſed number of factors i in the deno- 
minator; I ſhall therefore conclude with pointing out a re- 
markable property of thoſe ſeries whoſe. ſum can, be accurately 
found: that when the number of factors in the denominator 
is even, the numerator is always equal to the ſum of the two 
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middle factors; and when the number of factors be odd, the 
numerator will be equal to the middle factor, and conſequently 
will take it out of the denominator, and leave a ſeries whoſe 
numerators are unity, and whoſe denominators want the mid- 
dle factor. 

The method of ſummation of ſeries here made uſe of may 
alſo be applied in inveſtigating the ſums of a great variety of 
other ſeries; but as a further application of this method would 
carry us beyond the limits to which this paper muſt be con- 
fined, I ſhall re- aſſume the ſubject at ſome future opportunity, 
and proceed immediately to the ſecond part. 
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= 0; therefore a+b+2c = 15, 41 266 24, a+3b+12c= 35, 
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By this propoſition we may alſo inveſtigate the ſum of the 
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Fmt. 7 ric. where n=l, m=2, r=4, 7 
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lecting two terms into one, beginning at the firſt term, the ſum of 
the ſeries thence arifing will be leſs than the ſum of the given ſeries 


by 25 a ſeries be formed by beginning at the ſecond Term, the 
ſum thereof will be greater than the ſum of the given ſeries 
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; which, if we begin to collect at the firſt term (the firſt term being e þ 
l +) will be two terms to be collected into one, and which will q 


rn +mxXxn+a.r+m 

ſulting ſeries. Let us now make » infinite, and then the deno- 
I minator of this term becomes infinite, and the numerator 
1 finite; therefore the terms of this latter ſeries at an infinite | 
1 diſtance becoming infinitely ſmall, the ſeries will there termi- F 
3 nate. Now, by making u infinite in the given ſeries, the I 
. two ſucceſſive general terms at an infinite diſtance become | 


_ 
D ro 


- — - ; conſequently this ſeries 1s ſtill continued after the her 1q 
\ 
terminates; and the terms of ſuch a continuation will be | 


* £72 by making 7⁴ infinite) 161 


rn+m n+a.r+m = 


0 - > - _ - + &c. which will alſo be continued ad infin. and 


(as they begin with 


— | m4 


whoſe ſum by the lemma is — ; conſequently the given ſeries 


exceeds that which is formed by collecting two terms into one, 


* 4 — — * * 
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beginning at the firſt, by — ; hence the ſum of the latter ſeries 


+ — will be equal to the ſum of the former. If we begin to 
3 D colle& | | 
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collect at the dcond term, then a . r &+ — be tlie 


rn+m n+a.r+m : 


ewoſ ucceſſive general terms of the given ſeries to be collected into 
one; conſequently the continuation of = given ſeries when n be- 


MY infinite wall be 2 L +2 22 7 + = &c. ad infinitum, 


whoſe ſum, by cor. 1. to the lem. GEE in this caſe, there- 


fore, the ſum of the given ſeries is leſs than the ſum of the 


ſerics formed by Huge two, terms into one, beginning at 


* 


the ſecond term, by - 77 5 hence the ſum of the - utter ſeries 
-2 will be equal to the ſum of the former. 


1 * 
pe * wi 7 2 
91 « 4 I * 
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"En 1. Let te gon ei be pt Fn + 4 4 e 


Here ra 1 1 2, 3, 4, &c. 1 Now, if "We RY 
to collect at the firſt term, the ſeries - reſolves itſelf into 


8 1 
m 8.3 —&c. and the correction, to be added, Pn. 
1 1 I 
"The 3 4+5 = TY he 
given ſeries, 105 a 1 Ke. is = known to 
2.3 4.5 0.7 


be equal to = 1 + hyp. log. of 23 conſequently the ſum of the 
given ſeries is = - — + byp- log. of 2. 


If we Hegin to collect at the ſecond term, the ſeries 3 


— „we Ne eee 3 for the ſum of the given. 


ſeries ; 


—_ ky _— Na 8 +&c. and the correction, to be ſubtracted, being 
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ſeries; but 22g . f ft +&c. is equal to the hyp. log. of 2; 


therefore the ſum 0 the given _ 1s = — : + hyp. log. of 2, 
the ſame as before. 


CASE 2. Let the given ſeries be Z — 2 +3 3 +&c. 


Here r=2, n=1, 2, 3, 4, &c. m =I. Now, if we 
begin to collect at the ſecond term, the ſeries becomes 


e and the correction, to be ſabtracted, 


being - 4· we have —- REL + &C, — - - for the ſum of the 


given . but TIA 77 rt T &c. e to a circular 


arc (A) of 22, . 4 is unity; therefore the ſum of 
the given ſeries A 7 


ru. 


1f — — be the general term of a: ſeries formed by writing for 


n any ſeries of numbers in arithmetic progreſſion, and whoſe terms 
are alternately. + and -; then if a ſeries be formed by collecting 
two terms into one, beginning at the firſt term, the ſum of the 
ſeries thence ariſing will be leſs than the ſum of the given ſeries by 


23 Fa ſeries be formed by beginning at the ſecond term, the 
4 n TE | - Ny . 2 
fum thereof will be greater than the ſum of the given ſeries by —. 
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For let 4 —. 


o "w+r+a «VU 
ven ſeries, which, if we begin to collect at the firſt term, will be 
the two general terms to be collected into one, and will therefore 


give — for a general term of the reſulting ſeries. 
wH+HnuvxwH+n+a.v ; 
Let us now makezinfinite and thenthis term will vaniſh, and con- 


ſequently the reſulting ſeries will terminate at an infinite diſtance. 


be any two ſucceſſive termsof the gi- 


Now, by making u infinite in the given ſeries, the two ſucceſ- 


x 41  ax+n+a.% 


by making 2 


| wir whnte.v 
infinite) become - — — 3 this ſeries, therefore, is ſtill continued 
after the other terminates; and the terms of ſuch a continua- 
tion will be Z - = +5 - Z' +&c. ad infinitum, and whoſe ſum 
by cor. 2. to the lem. 1s =; conſequently the given ſeries ex- 
ceeds that which is formed by collecting two terms into one, 


beginning at the firſt, by 75 ; hence the ſum of the latter ſeries 
+ _ will be equal to the ſum of the former. Now, if we begin to 


collect at the ſecond term, then will —**= AA be two 
w-H+ nv w-+n+a > Fw 


general terms of the given ſeries to be collected into one; con- 
ſequently the continuation of the given ſeries, when » becomes 


infinite, will be — 5 + - — 5 + - — &c. ad infinitum, whoſe ſum 


by cor. 2. to the lem. is — =o, in this caſe, therefore, the ſum 


of the given ſeries is leſs than the ſum of the ſeries formed by 


collecting two terms into one, beginning at the ſecond term, by 
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; hence the ſum of the latter ſeries — = will be equal to the 
2v 28 7 | 


ſum of the former. 


CASE 1. Let the given ſeries be ; — _ += — 1 + &C. 


Here x= 3, 2 2, wt, V=1, = 2, 4, 6, 8, &, Now, 

if we begin to collect at the firſt term, the ſeries becomes 
2 i 2 . . 

7 + Tt 8 + &c. and the correction, to be added, being 1, 


en 
7.7 T5 11. 13 


ſeries; but if A= a circular arc of 45 whoſe radius is 


+ &c. + 1 for the ſum of the given 


unity, it is well known that mn $ . — 7 &. =1--A; 
therefore the ſum of the given ſeries is 2- A. 


CASE 2. Let the given ſeries be 2 — 2 += 2 + &c: 


Here w=1, vi, = 16, 2=11, u=0, I, 2, 3, &e. 


Now, if we begin to collect at the firſt term, the ſeries becomes. 


5_ +5. +2 +&c. and the correction, to be added, being 
1.2 3. 4 5, 6 


11 


12, we have 5 45 + +&c. + for the ſum of the given 
2 F 2 


ſeries; but —_ hd ++ &c. is equal to 5 x hyp. log. of 2, 


conſequently the ſum of the given ſeries is equal to, 


—=+ 5 x hyp. log. of 2. 


Becauſ the general term of the. ſeries. 
wHnwuxwHnTa.uv 


formed: 
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formed by reducing two terms into one, has its numerator inde- 
pendent of the value of, u, it is manifeſt, that the numerators of 
that ſeries will be all equal. Now, if a ſeries be aſſumed, the 
numerators of whoſe terms are unity, and in every other 
reſpect the ſame as the ſeries in this. propoſition, that is, if 
82 . be two ſucceſſive terms of a ſeries, it is ma- 
nifeſt, that if every two terms of this ſeries be reduced 
in o one, the general term of the reſulting ſeries will be 
— 4 


, Where the numerator is a conſtant quantity 


— — 


0 x w+n+4«+ YU 
—av; conſequently the ſum of the b whoſe general term is 


aux -— t 


is to the furn of the ſeries whoſe general term 
wh" XW+1+4.0 ' | 


. — 40 
I — As Vx — W's to — D, or in a given ratio; 


whHnuxwHu+a.v 
whenever, therefore, the ſum of the latter PI can be found, 


the ſum of the former can be found, and conſequently, after 
proper correction, the fum of the ſeries in this eee can 
be found. = | 

Hence, therefore, 3 in the two caſes given above in whatever 
arithmetic progreſſion the numerators may proceed, the ſum of 
the former can always be expreſſed by circular arcs, and the 
latter by the hyp. log. of 2. 


Hence alſo, as it appears from lem. I. T api the firſt, that 


1 1 1 
the ſum of the ſeries for = + 3 er 


be i by circular arcs and logarithms, it is manifeſt, 
that if the numerators form any arithmetic progreſſion, the 
ſum of ſuch ſeries may be found by this propoſition, and will 
always be exhibited by circular arcs and logarithms, 


+ &c. can always 


Beſides 


— ” * 
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Beſides the ſeries contained in the foregoing propoſitions, a 
great variety of other ſeries might be produced where a cor- 
rection is neceſſary, after collecting two terms into one, in 
order to exhibit the true value of the given ſeries. As tlie 
proper correction, however, may always be found from the 
principles delivered in the above propoſitions, that is, by conſi— 
dering what the terms of the given {cries become at an infinite 
diſtance, 1 ſhall only add one or two inſtances more, and con- 
clude what I at preſent intend to offer on this ſubject. 


Fi: 


EX, 1. Let it be required 10 find the ſum of the infinite ferics 


This, by reſolving two terms into one, becomes —.— Th 


—22_ +3 —&c.; and as the terms of the given ſeries, 
8 


3+.4*5 507 


continually approach to unity, the correction, to be added, is 


+ + c. +— is equal to: 


= conſequent! 1 
2” 1 F 


the ſum of 8 ww: ſeries ; wg by prop. 1. part I. the ſum of 


the ſeries - r NN is equal to 88— 2 (8 


2 3 35 2 5 
being the Wah log. 2.) 8 the ſum of the given ſerics 


is 88 — 14. 
EX. 2. Let it be required to find the ſum of the infinite ſeries 
12 344-11. 
+ >— ＋&c. 
1.3 3+S $+7 FS 208 


This ſeries, by reſolving two terms into one, becomes: 


4 + _+ 2 __ + &c, and as the terms of the given: 


> Jo $79 - Ge 11+ 14 


ſeries. 
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{cries continually approach to 7 , the correction, to be added, 


. I | 4 8 
will be g, therefore 8 1 jo EST + &c. + is = 


to the . of * t ſeries; but by prop. 4 part I. the ſum 


of BR —— - 5 5177 p 77, + Kc. is equal to—S ＋ 5 (S being 


a circular arc of 45*, whoſe radius 1s unity) hence the ſum of 


the given ſeries is -S + 7 


This method is not only applicable to thoſe caſes, where the 
given ſeries reſolves itſelf into another, whoſe ſum is either 
accurately known or can be expreſſed by circular arcs and loga- 
rithms, but alſo to thoſe caſes where we want to approximate 
to the value of the given ſeries, as it muſt, in general, be 
neceſſary firſt to render the terms of the ſeries converging, by 


collecting two into one, before the operation of approximation 


begins, and conſequently a correction of this latter is neceſſary 
in order to exhibit the value of the given ſeries. 
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